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Does grandparental help mediate the relationship between  
kin presence and fertility? 
Kristin Snopkowski1 
Rebecca Sear2 
Abstract 
BACKGROUND 
Previous research suggests that kin availability may be correlated with reproductive 
outcomes, but it is not clear that a causal relationship underlies these findings. Further, 
there is substantial variation in how kin availability is measured. 
 
OBJECTIVE 
We attempt to identify whether different measures of kin availability influence how kin 
affect reproductive outcomes and whether the effect of kin on reproductive outcomes is 
driven by the help that they provide. 
 
METHODS 
Using data from the Indonesia Family Life Survey (1993, 1997, 2000, 2007), we 
compare the survival of parents and parents-in-law, their co-residence, geographic 
proximity, contact frequency, and helping behavior in predicting fertility outcomes, and 
test a hypothesized causal pathway linking kin availability to reproduction via helping 
behavior. 
 
RESULTS 
We find different results if we operationalize parental availability as survival or co-
residence, suggesting that these measures cannot be used interchangeably.  Receiving 
help from parents or parents-in-law has a positive effect on progression to birth when 
women have fewer than three living children. Path analyses show that geographic 
proximity is associated with contact frequency, which in turn influences helping 
behavior. Kin help has a positive effect on progression to giving birth for all parental 
categories, but the effects are strongest for mothers-in-law. 
 
  
                                                          
1 Boise State University, U.S.A. E-Mail: kristinsnopkowski@boisestate.edu. 
2 London School of Hygiene and Tropical Medicine, U.K. E-Mail: rebecca.sear@lshtm.ac.uk. 
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CONCLUSION 
In Indonesia, kin availability has a positive effect on fertility only when kin provide 
help, suggesting that there is a causal relationship between kin availability and fertility 
which is mediated via the provision of help. 
 
 
 
1. Introduction 
There is a growing literature on the effect of kin on fitness outcomes, which 
demonstrates associations between kin availability and reproductive outcomes in many 
different contexts (see reviews in Sear and Mace 2008; Sear and Coall 2011). This 
evidence largely takes the form of associations between the presence of kin and child 
survival or fertility rates. Reviews of this literature show that although such correlations 
have been demonstrated in a number of populations, the existence and direction of these 
effects can vary substantially between populations and among different family 
members. Broadly speaking, the presence of husband’s parents is more likely to be 
correlated with increased fertility than that of the woman’s own parents (Sear and Coall 
2011), while the presence of the woman’s parents is more likely to be associated with 
improved survival of offspring than the presence of the husband’s parents (Sear and 
Mace 2008). 
There are two problems with this literature. First, kin presence is measured in 
many different ways in previous research, depending on data availability. The survival 
status of family members is sometimes used as a proxy for kin availability (i.e., simply 
whether the relative is alive or dead, based on the assumption that living kin will be 
more able to influence fertility than those who are dead) (see examples: Beise and 
Voland 2002; Tymicki 2004; Beise 2005; Kemkes-Grottenthalef 2005; Sear, Mace, and 
McGregor 2003; Hadley 2004; Hill and Hurtado 1996). Survival status may 
overestimate any effects of kin if kin survival is confounded by other variables (such as 
wealth or genes for disease resistance, which may be associated with survival and 
fertility outcomes). It may, conversely, underestimate kin effects if after a death, other 
kin step in to provide necessary help. A popular alternative measure of kin availability 
is co-residence with kin, sometimes measured by postnuptial residence (see examples: 
Snopkowski and Sear 2013; Thornton et al. 1986; Skinner 2004; Jamison et al. 2002; 
Tsay and Chu 2005). This measure may be biased if individuals who live with kin after 
marriage are systematically different from those who do not. For example, if those who 
are more family orientated are more likely to co-reside with kin, the effects of kin may 
be overestimated (although this leads to further questions of why some individuals are 
more family-orientated and whether living with kin simply provides the help needed to 
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attain desired family size). In contrast, if individuals with fewer resources are 
constrained to live with kin, the effects may be underestimated, assuming that lack of 
resources is associated with lower fitness. These biases may be reduced, however, if co-
residence is dictated by social norms. For example, in a given society, the eldest 
daughter may be expected to reside with parents and take over the family household, in 
which case individuals are less likely to self-select into co-residence with kin. Finally, 
some authors have compared levels of contact with kin or geographic proximity (for 
example: kin living in the same village vs. living in another village), with the 
assumption that kin are more able to help if they have more contact or live nearby (see 
examples: Lahdenperä et al. 2004; Gibson and Mace 2005; Johow and Voland 2012). 
These outcomes may also be biased since geographic proximity and contact frequency 
allow for self-selection (those with kin nearby may need the most help or may be the 
most family orientated). While the authors of the studies cited above typically do as 
much as they can to reduce the possibility of such confounding factors, the different 
measures of kin availability adversely affect the comparability of existing research. 
Here we directly compare the effects of different measures of kin availability in our 
dataset to determine whether these measures of kin availability influence fertility in the 
same way. 
The second problem with the existing literature is that we do not yet fully 
understand the mechanism(s) by which kin availability influences fertility outcomes. 
Cooperative breeding models of human reproductive behavior propose that 
alloparenting by kin is common in our species, and these models make the general 
assumption that kin provide some kind of help (e.g., with childcare or food production) 
which enhances one another’s reproduction, as predicted by kin selection (Hamilton 
1966; Hrdy 2005). However, the large-scale datasets often used to demonstrate 
associations between kin availability and fitness outcomes are typically not suitable for 
testing whether such associations are driven by help from kin: usually an association 
between some measure of kin presence and a fitness outcome is all that is demonstrated 
(see exceptions: Waynforth 2012; Mathews and Sear 2013; Kaptijn et al. 2010). There 
is a parallel literature, from anthropologists working in small-scale subsistence 
societies, which has clearly demonstrated that kin do provide alloparenting and other 
forms of help for one another (Gibson and Mace 2005; Hawkes, O'Connell, and Blurton 
Jones 1997; Ivey 2000; Kramer 2010; Meehan, Quinlan, and Malcom 2013). This 
supports the argument that kin help may be the cause of associations between kin and 
reproductive outcomes, but sufficiently detailed time−budget data are difficult to 
collect, so that it is rare to find datasets detailed enough to directly test whether kin help 
influences fitness outcomes. Further, while some researchers have proposed that kin 
help is the mechanism by which kin influence fertility outcomes, other researchers have 
argued that kin influence fertility through mechanisms other than (or in addition to) the 
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help they provide; such as interactions with kin that propagate pro-natal norms (Newson 
et al. 2005), competition for resources among kin that outweigh the positive effects of 
cooperation (Sear 2008; Strassmann 2011), and sexual or in-law conflict that may alter 
a woman’s ideal fertility strategy (Borgerhoff, Mulder, and Rauch 2009; Leonetti, Nath, 
and Hemam 2007). To better understand these kin effects, we have developed a simple 
hypothesized causal pathway to test the mechanisms by which parents and in-laws are 
likely to influence fertility outcomes. 
 
 
1.1 Hypothesized causal pathway of kin influence 
As described in cooperative breeding models, one route by which kin influence fertility 
is by the help they provide to a reproducing woman. Figure 1 presents a hypothesized 
causal pathway by which parental availability influences fertility outcomes, with 
physical help as the main link between kin presence and reproduction. We incorporate 
geographical proximity, face-to-face contact, and help received to understand the 
pathway by which kin may affect fertility. Our hypothesized causal pathway predicts 
that geographical proximity influences face-to-face contact frequency, as face-to-face 
contact is likely to occur more often for kin who live nearby. This, in turn, affects the 
help women receive from kin, and results in decisions about whether to reproduce. 
There are several ways that kin may influence fertility outcomes. It is possible that they 
provide physical help, such as financial help or childcare help (as shown in our 
hypothesized causal pathway). Kin may also provide other types of non-physical help, 
such as emotional support, informational help, or emergency support. Research has 
shown that social support is important for good health and well-being (Berkman 1984; 
Sosa et al. 1980), and we might expect that social or emotional support has an effect on 
fertility, potentially through the decision to have more children, or because pregnancies 
are more likely to result in live births and healthy children (Scelza 2011). Informational 
help may include the information kin provide about how best to raise children or when 
to seek medical care. Emergency support may not occur regularly, but parents know 
that they can call on kin if a situation occurs in which they require assistance 
(Waynforth 2012). This may allow the couple to have more children than they would 
have if they had no source of emergency support. If there is still a direct effect of 
geographic proximity or contact frequency on the likelihood of having a birth that 
cannot be explained through physical help, this may provide evidence that the help kin 
provide may be emotional, informational or emergency support. Additionally, it may 
suggest that women are experiencing influence or pressure from kin to reproduce more 
rapidly(Newson et al. 2005, 2007), as it has been proposed that in-laws may be 
particularly keen for women to produce children at a faster rate, because of sexual 
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conflict between men and women over ideal family size (Leonetti, Nath, and Hemam 
2007; Penn 1999; Sear, Mace, and McGregor 2003, but see Moya, Snopkowski, and 
Sear 2016). While we might expect such conflict to result in long-term reductions in 
reproductive success, over short time spans, conflict may result in higher fertility for 
women. Finally, it is possible that direct effects of kin proximity and contact frequency 
may have a negative effect on fertility rates. For instance, a woman of reproductive age 
may provide help to her kin, acting as helper-at-the-nest (Kramer 2005); resulting in 
close kin more effectively reproducing, but the woman herself suffering a reduction in 
fertility. This may occur because of reproductive competition between generations 
(Cant and Johnstone 2008; Moya and Sear 2014). 
 
Figure 1: Hypothesized causal pathway of kin influence 
 
Given the profound interest of policy makers to influence fertility (with a goal, in 
different parts of the world, of either decreasing or increasing it), understanding which 
factors influence reproductive decision-making is of critical importance. As couples 
reside further from kin, possibly due to labor markets that make people more 
geographically mobile, this may have a direct effect on people’s reproductive decisions.  
Our aims are as follows: 1) to directly compare the effects of kin survival status, 
co-residence, proximity, and contact frequency, as these are the most commonly used 
proxies for kin availability and 2) to test the hypothesized casual pathway by which we 
expect kin to influence fertility outcomes, by exploring whether kin survival status acts 
on fertility through geographic proximity, contact frequency, and help received. 
 
 
2. Methods 
Data are derived from the four waves (1993, 1997, 2000, 2007) of the Indonesia Family 
Life Survey (IFLS), which provide information at the individual and family level on 
fertility, health, education, migration, and employment (Frankenberg and Karoly 1995; 
Frankenberg and Thomas 2000; Strauss et al. 2004, 2009). The survey represents an 
area that includes 83% of Indonesia’s population (specifically, 13 provinces found on 
the islands of Java, Sumatra, Bali, West Nusa Tenggara, Kalimantan, and Sulawesi). 
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Small provinces and the provinces that were politically unstable at the time of first 
interview were not sampled. A total of 7,224 households were surveyed in 1993. In the 
first wave, the head of household and their spouse were interviewed (in addition to two 
randomly selected children and individuals over the age of 50); which generally meant 
the oldest couple in the household was interviewed, and then in 25% of households 
another couple (aged 15−49) was also sampled (if there was another couple living in the 
household). In subsequent waves, additional individuals from the original households 
were added to the survey (for example, in wave 2, all household members aged 30 or 
older were added). This sampling strategy results in a higher proportion of married 
women living with parents or in-laws in later waves. We have data on 6,536 ever-
married women (aged 15−45) who were sampled in at least two waves. Given that some 
women were interviewed in several waves, we have a total of 12,505 cases. To be 
included in the analysis, women had to be married, aged 15−45, remain married to the 
same individual by the next wave, and have information on whether they progressed to 
a birth by the next wave. Women were only included up to age 45 as women over 45 
were unlikely to have additional births. Only married women were included because: 1) 
married women are most likely to reproduce by the next wave (only 1% of female 
respondents reported having sex before marriage in the Indonesian Young Adult 
Reproductive Health Survey (BPS Statistics Indonesia and Macro International 2008)) 
and 2) women only have in-laws if they are married. This survey has the advantage of 
including information on survival of respondent’s parents and parents-in-law, including 
year of death and residence at each year of the survey, which allows us to compare the 
effect of survival and residence of parents and in-laws on progression to a birth by the 
next wave. 
A benefit of this panel dataset is that we can use information collected at one 
interview to predict future fertility outcomes. Most datasets use retrospective 
information, which suffers from recall bias which may become more pronounced for 
events further in the past, and may result in using current information to predict past 
events (for example, using current socioeconomic status to predict previous fertility, 
even though the causal arrow may point in the opposite direction (Havanan, Knodel, 
and Sittitrai 1992)). Panel data provides more power to infer the direction of causality. 
 
2.1 Study site 
Indonesia is an archipelago consisting of thousands of islands, and is the fourth most 
populous country in the world, with a population of approximately 239 million people 
(United Nations 2011). Indonesia has more than 300 ethnic groups with a wide range of 
marriage norms, from the Minangkabau tribe of West Sumatra, which is the largest 
matrilineal kinship system in the world (Rammohan and Johar 2009) to the Balinese 
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people, the predominant group on the island of Bali, who are overwhelmingly Hindu 
and tend to be virilocal (living with or near the husband’s kin) after marriage (Jensen 
and Suryani 1992). In 1993, the total fertility rate (TFR) of Indonesia was 2.90 and by 
2007 it had dropped to 2.21, but many older women in this sample began their 
reproductive careers in the 1960s, when the TFR was approximately 5.60 (United 
Nations 2011). In the decades preceding this survey, Indonesia experienced a rapid 
reduction in fertility and infant mortality, a dramatic increase in primary school 
attendance, and a state-sponsored family planning program (Molyneaux and Gertler 
2000). The National Family Planning Coordinating Board (BKKBN), Indonesia’s 
family planning program, was established in 1970 and has been used as a model for 
other countries attempting to reduce their fertility rates (Gertler and Molyneaux 1994). 
This program promotes a two-child family by encouraging later age at marriage and 
contraceptive use to limit higher order births. Indonesia has nearly universal marriage 
(97% of women in the IFLS are married by age 30) and essentially no non-marital 
fertility. Child mortality in Indonesia has dropped quite dramatically in the past 50 
years. In 1960, approximately 22% of children born died before their 5th birthday 
(UNICEF 2000). Today, that proportion has fallen to 3% (UNICEF 2013). 
 
2.2 Data analysis 
We used random effects logistic regression to model the probability of a birth before the 
next wave of survey data, according to measures of kin availability in the previous 
wave. Some women were interviewed in several waves, so the random effect controls 
for repeated measurements. We included a number of potentially confounding 
variables, described in Section 2.2.6. Our measures of kin availability are described 
below. 
 
2.2.1 Comparing kin availability measures 
The most basic comparison can be made by using those kin availability measures that 
have been used previously in the literature, specifically: survival status (either alive or 
dead), residence status (either co-resident or not), village residence (either lives in the 
village or does not) or frequent contact (either has weekly face-to-face contact or does 
not) to predict progression to another birth before the next wave. These dichotomous 
variables allow for comparison of different measures of kin availability used in the 
literature. These measures also combine categories of kin who have died with kin who 
may live elsewhere or have infrequent contact. To explore kin availability categories in 
more detail, we re-categorize these variables in more informative ways in the following 
sections. 
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2.2.2 Comparing residence and survival status of kin 
To compare residence and survival status for the respondent’s parents and parents-in-
law, we included each parent’s status (co-resident; alive, but not co-resident; and dead) 
in the model. Information from one wave was used to predict a birth before the next 
wave using a random effects logistic regression analysis. All parents and in-laws were 
included in the same model. 
 
2.2.3 Geographic proximity and contact frequency 
We ran additional models to test two other measures of kin availability; geographic 
proximity and contact frequency for non-resident kin. Geographic proximity of parents 
and parents-in-law was not collected in 1997. Geographic proximity is categorized as 
follows: living out of the province, in the province but in a different district, in the 
district but in a different village, or in the village. Frequency of contact with kin is 
collected at each interview for parents. In-law contact information was extrapolated 
from a husband’s contact with his parents, which is likely to be correlated with a 
woman’s frequency of contact with her in-laws. Contact with a kin member was defined 
as the frequency with which one meets face-to-face with him or her during the past 
year. Frequency of contact was categorized as follows: never, at least once per year, at 
least once per month, or at least once per week. We conducted random effects logistic 
regression analyses to determine whether kin proximity and kin contact in one interview 
predicts the respondent progressing to a birth before the next interview. Because kin 
could only be included in the model when they were alive, but not co-resident, models 
were run separately for each kin member. We exclude co-resident kin because they 
were already modeled in the previous section; ‘Comparing residence and survival status 
of kin.’ 
 
2.2.4 Help received from kin 
Finally, a dichotomous variable of whether kin provided help in the 12-months prior to 
the interview was used as an independent variable in a random effects model to predict 
the progression to a birth (for more details on kin help, see Snopkowski and Sear 2015). 
Help could include any form of money, goods or service. Information on the help 
respondents received from kin was only collected for parents who were alive, but not 
resident (we do not have information on helping behavior of co-resident kin). Helping 
behavior was collected on the respondent’s parents together if they were both still living 
and married, and separately otherwise. As before, information on a woman’s in-laws 
was extrapolated from her husband’s report of help received from his parents. We 
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conducted random effects logistic regression analyses to test whether receiving help 
from kin is associated with the respondent having abirth before the next interview. 
Again, because this information was only available for kin who were still alive and not 
co-resident, we ran separate models for each kin member. 
 
2.2.5 Testing the hypothesized causal pathway 
We used generalized structural equation modeling to explore the pathways by which we 
expect kin availability to influence reproductive outcomes. This method allows us to set 
up and test a plausible path model through which kin availability is linked to fertility: 
we test whether kin proximity influences kin contact, transfers of help, and ultimately, 
reproductive outcomes (see Figure 1). This allows us to determine if proxies for kin 
availability are working through expected pathways or if any associations may be due 
to other types of help or confounding effects. We use the “gsem” command in STATA 
(v. 13), which fits generalized structural equation models to simultaneously estimate the 
direct and indirect effects of kin availability and kin help on reproductive outcomes 
(Rabe-Hesketh, Skrondal, and Pickles 2004). All variables included in our model are 
observed variables (none are calculated as latent). Structural equation modeling allows 
us to create a visual representation of our model and estimate a series of models to 
obtain direct, indirect, and total effects of independent variables on the outcome of 
interest. Generalized structural equation modeling relaxes the constraints of structural 
equation models by allowing for continuous, binary, ordinal, count, and multinomial 
modeling of dependent variables and allows for interactions between independent 
variables. SEM cannot demonstrate causality, and our results should be interpreted as 
correlations; however, it does allow us to determine whether our hypothesized causal 
pathway is plausible or not. 
 
2.2.6 Controls 
Many controls were included in the analyses as they are known correlates of fertility. In 
all analyses, we controlled for religion and region. In the random effects logistic 
regression analyses we also included the following controls; completed educational 
level of respondent, urban or rural context, age of respondent, number of living 
children, age at marriage, whether the respondent had been married multiple times, a 
wealth indicator, and wave of interview. 
Education is categorized as follows: no schooling, primary schooling (1−6 years), 
junior secondary schooling (7−9 years), senior secondary schooling (10−12 years), and 
tertiary schooling (13 or more years). In the structural equation model, education is 
entered as a continuous variable. Women classified each place of residence as an urban 
Snopkowski & Sear: Does grandparental help mediate the relationship between kin presence and fertility? 
476 http://www.demographic-research.org 
or rural area. A wealth variable was constructed as a factor of number of rooms in the 
house, floor type, whether the house has electricity type of outer wall, and whether the 
house has a telephone (in 1993) or a television (in 1997, 2000, 2007). This variable has 
a mean of approximately zero and a standard deviation of one, where values greater 
than zero represent an above average amount of household wealth. For the random 
effects logistic regression analyses, age is measured in 5-year age categories; for the 
structural equation model, age is included as a continuous variable. Whether the 
respondent has been married multiple times is included as a binary variable defined as 
married once or married more than once. Number of living children ranges from 0 to 14 
and is included in all models with its square term (which allows for a curvilinear effect). 
It is necessary to control for individual survey wave, as there were different lengths of 
time between waves, making progression to a birth more likely between certain waves.  
In all models, we also included interactions between number of living children, its 
square term, and a wealth indicator as likelihood of progression to a birth depends on 
current number of living children and wealth; wealthier families are less likely to 
progress at higher numbers of children, and poorer families are more likely to progress 
at higher numbers of children. 
 
 
3. Results 
The descriptive statistics of the control variables are included in Table 1, including the 
percent of values which are missing. Figure 2 displays the mean z-score for age, 
household wealth, age at first marriage, number of living children, and education by 
status of each parent and parent-in-law. These variables are correlated with survival 
status and residence status of kin (dead parents are represented in shades of black; 
living − but non-resident parents are represented in shades of blue with a diagonal 
pattern; and co-resident parents are represented in shades of orange with a checker 
pattern). Respondents whose parents or parents-in-law are dead are, on average, older, 
have more living children, have less education, and married at a younger age. In 
contrast, individuals who have their parents or in-laws alive are younger, have fewer 
children, and higher levels of completed education. We observe that respondents who 
are residing with parents or in-laws are the youngest on average, with the highest level 
of education, the largest amount of household wealth, and the fewest number of living 
children. This suggests that lack of resources may not be driving co-residence with 
parents in this context. 
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Table 1: Descriptive statistics of variables 
Continuous variables mean sd n % missing 
age 31.91 7.29 12505 0.00% 
wealth factor 0.027 0.96 12383 0.98% 
age at first marriage 19.05 4.57 12390 0.92% 
number of living children 2.50 1.75 12457 0.38% 
Binary variables Yes No n % missing 
married more than once 1348 11156 12504 0.01% 
urban   5627 6877 12504 0.01% 
had child before next wave 7501 5004 12505 0.00% 
Categorical variables n   total n % missing 
education 
  
12482 0.18% 
   None 1251 10.02% 
     Primary 6649 53.27% 
     Jr. Secondary 1975 15.82% 
     Sr. Secondary 2053 16.45% 
     Tertiary 554 4.44% 
  region 
  
12505 0.00% 
  Sumatra 2581 20.64% 
    Java 7247 57.95% 
    Bali/Nusa Tenggara 1449 11.59% 
    Kalimantan 618 4.94% 
    Sulawesi 610 4.88% 
  religion 
  
12493 0.10% 
  Muslim 11,155 89.29% 
    Hindu 661 5.29% 
    Catholic 165 1.32% 
    Protestant 441 3.53% 
    Buddhist 54 0.43% 
    Other 17 0.14% 
  wave 
  
12505 0.00% 
   1993 3608 28.85% 
     1997 4074 32.58% 
     2000 4823 38.57% 
   
Note: sd represents standard deviation; n represents number of cases (some individuals may be represented 
multiple times if they were sampled in multiple waves). If we only include individuals in the first wave in 
which they were sampled, the distribution of variables is quite consistent, with the exception of age (which is 
2 years younger), having a child by the next wave (where only 52.9% of women progressed compared to 
60.0% across all waves) and number of living children (which is 0.34 fewer children). 
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Figure 2: Average z-score of age, wealth, age at first marriage, number of 
living children, and education as it is correlated with mother, father, 
mother-in-law, and father-in-law status 
 
 
Note: Dead parents in shades of black, living but non-resident parents in shades of blue with a diagonal pattern, and co-resident 
parents in shades of orange with a checkered pattern. 
 
 
3.1 Comparing kin availability measures 
If we had limited data, for instance only survival status, village co-residence, household 
co-residence, or contact frequency, we might simply test whether our one measure of 
kin availability was correlated with the probability of birth, and draw conclusions on the 
results of this analysis. Table 2 presents the output from a series of models in which we 
have tested whether each of our four measures of kin availability, coded dichotomously, 
is correlated with the probability of progressing to a birth (controlling for potentially 
confounding variables) in order to compare across these different measures of kin 
availability in a single population. The results demonstrate some differences across kin 
availability measures, suggesting we would have drawn somewhat different conclusions 
had we only had access to a single kin availability measure. We find that mother’s 
survival status and in-village residence positively predicts a progression to giving birth, 
but no other parent or in-law has a significant effect. Frequent contact with kin, 
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measured as at least weekly contact, is not associated with the progression to giving 
birth. However, if we compare co-resident kin with non-resident kin, we see that 
mothers-in-law have a significantly positive effect on progression, though only when 
women do not have living offspring (see Supplementary Material Figure 1 for the graph 
of the predicted probabilities of progression to birth by number of living children for 
mothers-in-law). In the following sections, we explore these different types of kin 
availability measures in more detail, in order to fully understand how each measure of 
kin availability may be correlated with the progression to birth, and to build our causal 
pathway model. 
 
Table 2: Random effects logistic regression analyses predicting progression to 
a birth before the next wave by a) kin survivorship, b) village co-
residence, c) frequent contact with kin, and d) household co-
residence 
 
a) Alive  v. Dead b) In Village v. Not 
c) Frequent 
Contact v. Not d) Co-resident v. Not 
  OR SE OR SE OR SE OR SE 
Mother  1.111^ 0.071 1.174* 0.085 0.998 0.060 0.995 0.089 
Father 1.028 0.055 0.976 0.076 1.052 0.066 0.992 0.113 
Mother-in-law 1.069 0.062 0.901 0.066 0.993 0.059  1.562* 0.316 
Father-in-law 1.000 0.053 1.081 0.087 0.957 0.061 0.871 0.120 
Mother-in-law * Number of children 
   
  0.667** 0.098 
Mother-in-law * Number of children2           1.078** 0.026 
 
Note: ^ p < 0.10, * p < .05, ** p < .01, OR = odds ratio, SE = standard error. Coefficients for kin refer to the odds ratios of progression 
to a birth for having the kin member a) being alive compared with being dead, b) living in the same village compared with living 
elsewhere or being dead c) having at least weekly contact compared with having less frequent contact or being dead, and d) 
living in the same household compared with living elsewhere or being dead. Models control for region, religion, urban/rural 
residence, education, age category, age at marriage, married more than once, wave, number of living children, number of living 
children squared, wealth and the interactions between wealth, number of living children and number of living children squared,. 
 
 
3.2 Comparing residence and survival status of kin 
To explore the effect of kin survivorship and co-residence in more detail, we split up 
our kin categories into: co-resident, alive (but not co-resident) and dead. Table 3a 
presents the proportion of cases according to this categorization (note that some women 
may be represented multiple times in this table if they were interviewed in multiple 
waves). We can see that women are most likely to have dead fathers-in-law and least 
likely to have dead mothers, as expected, given typical age differences between men 
and women at marriage. Figure 3 (see Supplementary Material Table 1 for full model) 
presents the predicted probabilities of the random effects logistic regression analysis 
examining the effect of parental co-residence and survival on progression to a birth. 
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There is a significant interaction between parental status, number of living children, and 
number of living children squared; where the negative linear and the positive quadratic 
terms indicate progression to next birth decreases with number of children, but at a 
decreasing rate. To visualize this interaction, we include charts for women with 
differing numbers of living children. The results show that when a married woman has 
no living children, co-residence with her mother, father or mother-in-law has a positive 
effect on the likelihood of her progressing to her first birth. Additionally, father-in-law 
and mother’s survival (but not co-residence) has a significant positive effect on 
progression to first birth. 
 
Table 3: Number (and %) of respondents with parents in the following 
categories: a) survival/co-resident status, b) geographic proximity,  
c) face-to-face contact and d) receiving help 
  Mother Father Mother-in-law Father-in-law 
a. Survival/Co-resident 
       Co-resident 1738 (13.9%) 967 (7.7 %) 1162 (9.3%) 650 (5.2%) 
   Alive (not co-resident) 7912 (63.3%) 6251 (50.0%) 7367 (59.0%) 5311 (42.5%) 
   Dead 2852 (22.8%) 5283 (42.3%) 3969 (31.8%) 6537 (52.3%) 
b. Geographic Proximity 
      In village 2514 (47.8%) 1896 (45.7%) 2171 (48.8%) 1561 (48.3%) 
  In district 1330 (25.3%) 1098 (26.5%) 1054 (23.7%) 802 (24.8%) 
  In province 718 (13.7%) 609 (14.7%) 596 (13.4%) 433 (13.4%) 
  Out of province 693 (13.2%) 545 (13.1%) 628 (14.1%) 436 (13.5%) 
c. Face-to-face contact 
      At least weekly 4664 (60.3%) 3495 (57.9%) 4182 (63.8%) 2987 (63.6%) 
  At least monthly 1439 (18.6%) 1132 (18.8%) 1038 (15.8%) 710 (15.1%) 
  At least yearly 1373 (17.7%) 1122 (18.6%) 1074 (16.4%) 800 (17.0%) 
  Never 264 (3.4%) 288 (4.8%) 258 (3.9%) 200 (4.3%) 
d. Receiving help 
      No help received 4122 (53.6%) 3241 (53.8%) 4155 (63.8%) 2898 (61.8%) 
  Help received 3572 (46.4%) 2784 (46.2%) 2361 (36.2%) 1793 (38.2%) 
 
Note: Some women have been included multiple times if they were interviewed in multiple waves. Individuals included in b,c,d report 
information (geographic proximity, face-to-face contact, and receiving help) from non-resident, surviving kin. 
 
The effect of co-residence changes after the first birth. Once a woman already has 
a child, co-residence with her mother does not have a significant effect on progression 
to a birth, while co-residence with her mother-in-law has a marginally significant 
positive effect. Additionally, the results show a significant positive effect of both 
mother and father-in-law’s survivorship (but not co-residence) compared with the 
reference category of ‘dead’ on progression to a second birth. For women with two 
children, parental status (dead, alive, co-resident) across all parents and in-laws has no 
significant effect on progression to third birth. For women with three children, co-
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residence with one’s father and survival (but not co-residence) of one’s father-in-law 
has a negative effect on progression to fourth child (as compared with having a dead 
father or father-in-law), while for mothers and mothers-in-law there is no significant 
effect. 
 
Figure 3: Predicted probability of progressing to a birth by the next wave by 
parent and parent-in-law status (dead, alive, co-resident) based on 
number of living children 
 
Note: ^ p < .10, * p < .05, ** p < .01.  Error bars represent 95% confidence intervals. Model controls for: region, religion, urban/rural 
residence, education, age (categorized in 5-year age groups), age at first marriage, whether respondent has been married more 
than once, wave, number of living children, number of living children squared, a wealth indicator, and interactions between 
wealth, number of living children, and number of living children squared. 
 
These results show that a parent’s status affects a woman’s fertility differently 
depending on number of living children she already has. Co-residence with one’s 
mother, father or mother-in-law has a positive effect on fertility when women have few 
offspring. The effect of survival status (excluding co-resident kin) is only significant for 
mothers and fathers-in-law at zero and one living offspring; where the survivorship of a 
mother or father-in-law has a positive effect on progression to a birth. After several 
children, the effect of kin, particularly fathers and fathers-in-law tends to be more 
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negative, where women with co-resident fathers and those with a living (but not co-
resident) father-in-law are less likely to progress to a birth. This suggests that the 
positive effect of kin occurs more frequently at low parities, while the negative effect of 
male kin is more likely to occur at higher parities. 
 
 
3.3 Geographical proximity 
Survival status is a crude proxy for kin availability, since just knowing that parents or 
in-laws are alive does not tell us if they are living near their adult children or are in 
contact with them. In this section and the next, we explicitly model the influence of 
geographical proximity and contact frequency of non-resident parents and in-laws on 
fertility (for those parents/in-laws who are still alive but not co-resident with the index 
woman), to determine whether correlations are more likely to be seen for those kin who 
are more accessible to women and therefore more likely to provide physical help and 
emotional support. 
In all models in both this section and the next, each parent is analyzed in a separate 
model because women have different combinations of co-resident parents and in-laws. 
If we include all kin in one model, we eliminate all women who were co-resident with 
any other kin (although the results of a single model with all kin included are 
substantively similar, not shown). 
Table 3b presents the distribution of geographic proximities of parents and in-laws 
(note that the sample sizes are smaller than Table 3a because geographic proximity was 
not collected in 1997). Having kin in the same village is most frequent, and accounts for 
about half of surviving, non-resident kin; the remaining kin are roughly equally divided 
between those that live in the woman’s district (but not village) and those that live out 
of the district (either in the same province or another province). These proportions are 
similar for all types of kin. 
Figure 4 presents the predicted probabilities of the random effects logistic 
regression model of parent’s geographic proximity on progression to a birth before the 
next wave, categorized as same village, same district (but different village), same 
province (but different district), and out of province (see Supplementary Material Table 
2 for the full model). No interactions with number of living children were significant in 
this model. For mother’s and father’s location, there is no significant effect of 
geographic proximity on the progression to giving birth. In contrast, the results for 
mothers-in-law and fathers-in-law are significant, but they are not in the predicted 
direction. Mothers-in-law and fathers-in-law living outside the province are associated 
with an increased likelihood of progression to a birth before the next wave, as compared 
to in-laws living in the same village. 
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Figure 4: Predicted probability of progressing to a birth by geographic 
proximity of kin 
 
Note: ^ p < .10, * p < 0.05, ** p < 0.01; Error bars represent 95% confidence intervals. Predicted probability based on random effects 
logistic model controlling for: region, religion, urban/rural, education, age (in 5-year age categories), age at first marriage, 
whether respondent has been married more than once, wave, wealth indicator, number of living children, number of living 
children squared, and interactions between wealth, number of living children, and number of living children squared. Predicted 
probabilities are based on the means of covariates in the model, except for the age category, which was calculated for the 
25−29 age group. 
 
 
3.4 Contact frequency 
Table 3c presents parents’ and parents-in-law’s distribution of face-to-face contact 
frequencies. When reporting their contact frequency with kin, approximately 60% of 
women report at least weekly contact with kin (of kin who are not co-resident, but 
alive). The proportion of women seeing kin monthly or yearly is much less, with about 
15−20% for each kin category. Finally, less than 5% of women report never seeing their 
kin. 
Figure 5 presents the predicted probability of progression to a birth based on 
parental contact frequency from the random effects logistic model (which can be found 
in Supplementary Material Table 3). As in the geographic proximity models, each 
parent is entered into a separate model. The results show that there are no significant 
differences between amount of face-to-face contact and the likelihood of progressing to 
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a birth for mothers-in-law and fathers-in-law. Monthly contact with mothers and fathers 
results in a positive effect in comparison to individuals with weekly or yearly contact 
with parents. Again, these results were not as expected, as we have no a priori reason to 
predict that monthly contact should be greater than both weekly and yearly contact. 
 
Figure 5: Predicted probability of progressing to a birth by contact frequency 
 
Note: ^ p < 0.10, ** p < 0.01. Error bars represent 95% confidence intervals. Predicted probability based on random effects logistic 
model controlling for: region, religion, urban/rural, education, age (in 5-year age categories), age at first marriage, whether 
respondent has been married more than once, wave, wealth indicator, number of living children, number of living children 
squared, and interactions between wealth, number of living children, and number of living children squared. Predicted 
probabilities are based on the means of covariates in the model, except for the age category, which was calculated for the 
25−29 age group. 
 
 
3.5 Receiving help 
Based on our hypothesized causal model from Figure 1, we expect that one route by 
which kin influence fertility is by the help they provide. In this case, we expect that 
women who receive help can more easily progress to a birth. The proportion of help 
received by parents and in-laws is presented in Table 3d. Parents are more likely to 
provide help than parents-in-law, although more than half of respondents with 
surviving, non-resident kin report not receiving help from parents (approximately 53%) 
and even more reported not receiving help from parents-in-law (approximately 62%). 
The predicted probability of giving birth based on parental help is shown in Figure 6 
(for full model see Supplementary Material Table 4). There is a significant interaction 
between receiving help and number of living children for mothers, mothers-in-law and 
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fathers-in-law, while this interaction is not significant for fathers, we have included the 
interaction to plot the effect of help by number of living children across all parental 
categories. For women with fewer than three children, receiving help from one’s mother 
or mother-in-law has a significantly positive effect on progression to giving birth. For 
fathers and fathers-in-law the effect is also positive, but tends to be only marginally 
significant. With increasing numbers of children, though, this effect is reduced, and 
once women have three living children, the effect of kin is no longer significant. 
 
Figure 6: Predicted probability of progressing to a birth based on whether the 
respondent is receiving help from parents and parents-in-law 
 
Note: ^ p < 0.10, * p < .05, ** p < 0.01, *** p < 0.001 Error bars represent 95% confidence intervals. Predicted probabilities are based 
on the random effects logistic regression presented in Supplementary Material Table 4 which controls for region, religion, 
urban/rural, education, age (in 5-year age categories), age at first marriage, whether respondent has been married more than 
once, wave, wealth indicator, number of living children, number of living children squared, and interactions between wealth, 
number of living children, and number of living children squared. Predicted probabilities are based on the means of covariates in 
the model, except for the age category, which was calculated for the 25−29 age group. 
 
 
3.6 Testing the hypothesized causal pathway 
After exploring how the measures of parental availability influence fertility, we want to 
test the hypothesized causal pathway − that kin influences on fertility act through 
geographical proximity, contact frequency, and help received. Our structural equation 
model tests the pathway presented in Figure 1. Figure 7 presents the path analyses for 
mothers, fathers, mothers-in-law, and fathers-in-law (all analyses conducted separately). 
Across all parental types, geographic proximity is a significantly positive predictor of 
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face-to-face contact frequency, and contact frequency is a significantly positive 
predictor of receiving help. Geographic proximity also has a significant (or marginally 
significant) effect on receiving help, even after the effect through contact frequency is 
controlled for, where closer geographic proximity predicts receiving help. The effect of 
receiving help on progressing to a birth is less consistent. It is significant for mothers-
in-law, fathers-in-law, and mothers, where in all cases receiving help is associated with 
an increased probability of progressing to a birth. The effect of fathers is not significant, 
although still positive. These results slightly contrast those from the ‘receiving help’ 
section above, because when we include geographic proximity – which was not 
reported in 1997 − into the model, our sample size decreases by one-third. This 
reduction in sample size is enough to increase the standard error of helping behavior on 
births from the previous analyses to non-significant effects found in the path model for 
fathers. 
For parents (both mothers and fathers), there is not a significant effect of 
geographic proximity and contact frequency on having a birth after the pathway through 
helping behavior is controlled for. However, this is not the case for in-laws: in the case 
of mothers-in-law and fathers-in-law geographic proximity has a significant negative 
effect on progression to a birth. This suggests that when controlling for contact 
frequency and helping behavior, close geographic proximity actually has a negative 
effect on birth progression. These effects are relatively consistent with the results we 
found in the previous sections, where geographic proximity has a significant negative 
effect on progression to birth, but receiving help has a significant positive effect on 
birth progression. 
Overall, our path models broadly support our hypothesis that kin availability 
influences progression to births through helping behavior. For all four types of kin, 
greater geographic proximity and contact frequency are correlated with more helping 
behavior, and more help is associated with a higher probability of a birth. This last 
pathway, however, is not significant for fathers. Examining effect sizes suggests that 
help from mothers-in-law has the largest impact on fertility (compared to mothers, 
fathers and fathers-in-law) and that help is the main pathway by which kin positively 
influence fertility. 
Finally, we also conduct a random effects regression analysis predicting 
progression to a birth, including the three measures of kin availability − receiving help, 
geographic proximity and face-to-face contact – to allow for a comparison with the 
SEM model (see Supplementary Material Table 5). These results are substantively the 
same as the SEM model; help from one’s mother-in-law, father-in-law, or mother is a 
significant predictor of progression to a birth after controlling for all other kin 
availability measures and geographic proximity of mothers-in-law and fathers-in-law is 
negative after controlling for other kin availability measures. 
Demographic Research: Volume 34, Article 17 
http://www.demographic-research.org 487 
Figure 7: Generalized structural equation model of the effect of kin proximity, 
contact, and help on progression to a birth for the following kin: a) 
mothers b) fathers c) mothers-in-law and d) fathers-in-law 
a) Mother 
 
b) Father 
 
c) Mother in-law 
 
d) Father in-law 
 
Note: ^ p < 0.10, * p < 0.05, ** p< 0.01, ***p < 0.001, ns represents p > 0.10. All generalized structural equation models control for 
region, religion, urban/rural, education, age, age at first marriage, whether respondent has been married more than once, wave, 
wealth indicator, number of living children, number of living children squared, and interactions between number of living children, 
living children squared, and wealth. 
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Table 4: Summary of results: predicting progression to a birth before next 
wave 
 
Co-residence Survival 
Close 
Geographic 
Proximity 
Frequent 
Contact Help 
Path Analysis provides 
support for hypothesis 
that help mediates kin 
effects? 
Mother + (ms) NLC= 0 + NLC <= 1 ns 
- (ms) compared 
to monthly + NLC <= 2 Yes 
Father 
+ (ms) NLC = 0,  
- (ms) NLC = 3 ns ns 
- (ms) compared 
to monthly 
+ (ms) NLC 
<= 2 No 
Mother-in-law 
+ NLC = 0,  
+ (ms) NLC = 1 ns - ns + NLC <= 2 Yes 
Father-in-law ns 
+ NLC <= 1,   
- NLC = 3 - ns + NLC <= 1 Yes 
 
Note: NLC = number of living children, ns = not significant (p-value > 0.10), ms = marginally significant (.05 < p-value < .10), + 
represents an increase in the probability of progression to a birth, - represents a decrease in the probability of progression to a 
birth. ‘Co-residence’ is compared to a reference category of dead parents and ‘Survival’ only includes non-resident parents. 
 
 
4. Discussion 
Our first aim was to directly compare the effects of kin survival status, co-residence, 
proximity, and contact frequency as these are common proxies for kin availability. We 
have summarized these results in Table 2, which presents the simplest analysis of each 
kin availability measure, where each measure is coded dichotomously, and Table 4, 
which summarizes our more nuanced analyses, where we distinguished between 
different categories of each variable, e.g., proximity is coded according to distance. The 
first conclusion that can be drawn from these tables is that, when correlations are seen 
between kin and fertility, these correlations are generally positive, particularly at low 
parties, suggesting the presence of kin may increase fertility (exceptions are a negative 
effect of village contact compared to living out of the province for in-laws and a 
negative effect of weekly contact compared to monthly contact for parents). While we 
expect parents and in-laws to have greater effects at low parties, as by the time women 
reach greater numbers of offspring their parents and parents-in-law will be older and 
less able to help, and women may also have alternative helpers in their early born 
children, this result has not received much attention in the existing literature as it 
requires relatively large sample sizes to demonstrate. We also observe the way in which 
kin availability is measured does affect the conclusions one would make. For instance, 
co-residence with mothers-in-law tends to have a more positive effect on progression to 
births than survival status, geographic proximity or contact frequency, while survival 
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status of mothers tends to have a more positive effect on progression to births than co-
residence, geographic proximity or contact frequency. Further, the positive effects of 
co-residence are strongest when women have few surviving children, which implies that 
positive kin influences on fertility may be particularly noticeable if kin availability is 
measured as postnuptial residence (i.e., co-residence immediately after marriage). We 
can actually examine the effect of post-marital residence on number of living children 
in the Indonesia Family Life Survey. The results of a Poisson regression show that both 
matrilocal and patrilocal post-marital residence has a positive effect on number of living 
children (after controlling for likely confounding factors), but the effect of patrilocality 
is about 50% larger than that of matrilocality (see Supplementary Material Table 6 for 
full results). 
These tables also suggest that if we had limited data, for instance, only survival 
status, village co-residence, or contact frequency, we might have concluded, given that 
most of our results were not significant (see Table 2), that kin have little or no effect on 
fertility in this context. When we are directly able to analyze the effects of helping 
behavior from kin, however, we find that this is the only measure which is positively 
correlated with progression to births across all four kin categories, though the 
correlations are strongest when women have fewer than three children. This suggests 
that it is only when we actually explore the pathway of kin effects - separating the kin 
who provide help from those who do not – that we can see the positive effect of kin on 
progression to births. 
Our second aim was to test the hypothesized causal pathway by which we expect 
kin to influence fertility outcomes, and the results of our path analyses are also 
summarized in Table 4. Our path analyses provide some support for our hypothesized 
causal pathway across all parental types; in all models geographic proximity predicts 
contact frequency, and contact frequency predicts helping behavior. Helping behavior 
only significantly predicts births in the case of mothers, mothers-in-law, and fathers-in-
law, but the effects are consistently positive across all parental groups. This suggests 
that helping behavior does increase the likelihood of birth progression – although the 
effect is strongest for mothers-in-law. The effect of helping behavior on births is 
actually smallest for fathers and then mothers, which is somewhat surprising given that 
mothers are most likely to provide help. While help has a positive effect on birth 
progression for both mothers-in-law and fathers-in-law, geographic proximity instead 
has a negative effect on birth progression (counter to predictions; see Figure 4), which 
remains even after controlling for contact frequency and help (see Figure 7). This 
suggests that when in-laws live nearby, but do not have much contact nor provide help, 
their presence actually reduces fertility outcomes. A similar result was found in Puerto 
Rico, where women who lived geographically close to their mothers, but did not receive 
support from them actually had increased odds of infant death and low birth weight 
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offspring (Scelza 2011). For women who have geographically close kin, but have poor 
relationships with them, their fertility may actually be reduced. 
Why would parents (mothers and fathers) provide help if their help has a small 
effect on reproductive success? It is possible that most of parent’s help is converted into 
improved health outcomes for children. This effect is consistent with the literature 
showing that the presence of parents-in-law is associated more with increased fertility 
than parental presence (Snopkowski and Sear 2013; Sear and Coall 2011). There is 
substantial evidence suggesting that the availability of mothers is associated with 
improved child survival (Sear and Mace 2008). This would explain why parents’ help 
has less of a direct effect on progression to a birth than parents-in-law. In contrast, 
parents-in-law, particularly mothers-in-law, are consistently found to be associated with 
increased fertility rates (Sear, Mace, and McGregor 2003; Snopkowski and Sear 2013; 
Tymicki 2004). Some have argued that this may be a manipulative strategy by in-laws 
to increase an unrelated daughter-in-law’s fertility (Leonetti et al. 2007), while others 
suggest that it may be adaptive for women to increase their fertility in contexts where 
they have few kin around to help (such as patrilocal contexts, where most household 
members will not be related kin) (Johnstone and Cant 2010; Moya, Snopkowski, and 
Sear 2016). 
While previous research has mostly found correlations between parental presence 
and fertility outcomes, we actually test a hypothesized causal pathway of how kin 
presence may influence fertility outcomes. The results show positive kin effects on 
fertility occur when kin provide physical help. Contact frequency does not have a 
significant effect on births (after controlling for the path through help), which suggests 
that non-physical help or pressure is not the main route by which kin influence fertility 
in this context. Overall, these results provide evidence in support of cooperative 
breeding and inclusive fitness models – that kin presence influences fertility outcomes 
when kin provide help to reproducing women. 
A large percentage of women in this survey did not report receiving help from 
kin – over 50% for each kin category, although this excludes co-resident kin, who may 
provide more help than non-resident kin (for example, with childcare (Chen, Short, and 
Entwisle 2000; Vandell et al. 2003)). Perhaps kin who do not provide help are in need 
of help themselves. However, we did attempt to test this possibility by re-running all of 
our analyses including variables which controlled for help provided to kin, and these 
control variables did not alter our results (results not shown). It is possible that the 
relatively large proportions of women not receiving help might be the reason why we 
see relatively few correlations between fertility and our kin measures of survival status, 
proximity and contact frequency in our initial models. We might expect that in contexts 
where we have larger proportions of kin providing help, survival status, geographic 
proximity, and contact frequency may have a larger positive effect on birth progression.  
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Indonesia has considerable ethnic and regional variation, which may mask kin 
influences because of different patterns of kin interactions in different groups within the 
country, or may result in conclusions being generalized to the whole country, when 
results are actually driven by particular groups within the country. In the analyses 
described above, we tried to account for these differences by controlling for region in 
our analyses; we have also run analyses to determine whether our results are robust to 
variations across regions. In Supplementary Material Figure 2, we re-analyzed parental 
survival and co-residence using a random effects logistic regression, where we ran each 
analysis separately by region (we excluded Kalimantan because the sample size was too 
small for the model to converge). The effect of mothers is quite similar across regions, 
where having a co-resident or surviving mother tends to have a positive effect on the 
progression to a birth (compared to having a dead mother) when women have few 
living children. The only exception occurs in Bali/Nusa Tenggara, where women who 
report living with their mothers have a lower likelihood of birth progression, 
particularly at low parities. Bali/Nusa Tenggara is patrilocal, which suggests that in 
contexts where it is non-normative to live with one’s mother, actually doing so results 
in fitness consequences. Across all regions, co-residence with one’s mother-in-law 
(compared to having a dead mother-in-law) has a positive effect on progression to a 
birth for women who have no or few living offspring. Fathers tend to have a positive 
effect on progression to a birth if they are co-resident at low-parities, with the exception 
of Sulawesi, where co-residence at high parities has a positive effect. The effect of 
fathers-in-law is quite variable across contexts; in some regions the effect of living with 
one’s father-in-law is negative while in others it is positive. We might not expect the 
effects of fathers and fathers-in-law to be as consistent due to the possible option for 
men to marry additional wives (polygyny is legal under strict circumstances in 
Indonesia), which may cause men to invest in mating effort over parenting (or 
grandparenting) effort. Additionally, given that men tend to be older at marriage, 
women are less likely to have their fathers or fathers-in-law still alive, reducing our 
sample size for these analyses. Our main conclusion from this analysis is that co-
residence with one’s mother or mother-in-law has a positive effect for women with few 
living offspring in most regions (with the exception of Bali/Nusa Tenggara for 
mothers). 
In Supplementary Material Table 7, we look at the direction of the effects for the 
structural equation model for each region. The effects of geographic proximity on 
contact frequency and contact frequency on help are consistently positive across all 
regions. The effect of helping behavior on progression to a birth is consistently positive 
across Sumatra, Java, Bali/Nusa Tenggara, and Kalimantan, except for mothers in 
Sumatra, which have a negative effect. In Sulawesi, receiving help from kin (mothers, 
fathers, mothers-in-law, or fathers-in-law) always has a negative effect on progression 
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to birth. This is surprising and suggests that the role of kin help may be inherently 
different in Sulawesi than in other parts of the country. Our other main conclusions, that 
mother-in-law’s and father-in-law’s geographic proximity has a negative effect on 
progression to a birth when controlling for contact frequency and help is consistent in 
Sumatra, Java, and Bali/Nusa Tengarra. In Sulawesi, the negative effect only occurs for 
mothers-in-law and in Kalimantan, the effect is positive for both mothers-in-law and 
fathers-in-law. Unfortunately, because the sample sizes become quite small for some 
regions, we may not expect to find significant results. Fortunately, the strongest result – 
that kin help is the main route by which kin influence fertility outcomes − is generally 
consistent across all regions, with the exception of Sulawesi, a region where less than 
5% of the sample resides. 
While our study takes a large step forward in understanding how kin influence 
fertility outcomes, there are several limitations to this study. First, we have no 
information on help from co-resident kin. This likely indicates that we are 
underestimating the amount of help that respondents receive, and we are unable to 
analyze the hypothesized causal pathway using co-resident kin. Second, we have no 
information on non-physical help or pro-natalist pressure from kin to reproduce. Third, 
all of our measures are based on self-report, which are subject to recall-bias and cannot 
be confirmed by interviewers.  
This research suggests that the way kin presence is measured can alter one’s 
conclusions. Therefore, it is important for researchers to determine the best 
operationalization of kin availability for their context, as it is likely to vary depending 
on cultural and ecological factors, and be explicit about which measure of kin 
availability is being used and why (including potential limitations of that particular 
measure). It is also important to conduct mediation analyses to understand the pathways 
of kin influence to disentangle direct and indirect effects, which may obscure the effect 
of kin on fertility. In conclusion, we need to move from a basic presence/absence model 
to understanding the mechanisms by which kin are influencing fertility, and be more 
explicit regarding the time at which we expect certain outcomes. 
 
 
5. Acknowledgements 
We thank the members of LSHTM’s Evolutionary Demography Group (EDG) for 
helpful comments on previous drafts of this manuscript. Constructive feedback was also 
provided by two anonymous reviewers, which greatly improved the quality of the final 
manuscript. This research was supported by the European Research Council, Starting 
Grant no. 263760. 
Demographic Research: Volume 34, Article 17 
http://www.demographic-research.org 493 
References 
Beise, J. (2005). The Helping and the Helpful Grandmother: The Role of Maternal and 
Paternal Grandmothers in Child Mortality in the Seventeenth- and Eighteenth-
Century Population of French Settlers in Quebec, Canada. In: Voland, E., 
Chasiotis, A., and Schiefenhovel, W. (eds.). Grandmotherhood: the 
Evolutionary Significance of the Second Half of Female Life. New Brunswick, 
New Jersey, and London: Rutgers University Press. 
Beise, J. and Voland, E. (2002). A multilevel event history analysis of the effects of 
grandmothers on child mortality in a historical German population. 
Demographic Research 7(13): 469–498. doi:10.4054/DemRes.2002.7.13. 
Berkman, L.F. (1984). Assessing the physical health effects of social networks and 
social support. Annual Review of Public Health 5: 413–432. doi:10.1146/annu 
rev.pu.05.050184.002213. 
Borgerhoff Mulder, M. and Rauch, K.L. (2009). Sexual conflict in humans: Variations 
and solutions. Evolutionary Anthropology: Issues, News, and Reviews 18(5): 
201–214. 
BPS, Statistics Indonesia and Macro International (2008). Indonesia Young Adult 
Reproductive Health Survey 2007. Calverton, Maryland. 
Cant, M.A. and Johnstone, R.A. (2008). Reproductive conflict and the separation of 
reproductive generations in humans. Proceedings of the National Academy of 
Sciences 105(14): 5332–5336. doi:10.1073/pnas.0711911105. 
Chen, F., Short, S.E., and Entwisle, B. (2000). The impact of grandparental proximity 
on maternal childcare in China. Population Research and Policy Review 19(6): 
571–590. doi:10.1023/A:1010618302144. 
Frankenberg, E. and Karoly, L. (1995). The 1993 Indonesian Family Life Survey: 
Overview and Field Report. Santa Monica, CA. 
Frankenberg, E. and Thomas, D. (2000). The Indonesia Family Life Survey (IFLS): 
Study Design and Results from Waves 1 and 2. Santa Monica, CA. 
Gertler, P.J. and Molyneaux, J.W. (1994). How Economic Development and Family 
Planning Programs Combined to Reduce Indonesian Fertility. Demography 
31(1): 33–63. doi:10.2307/2061907. 
Snopkowski & Sear: Does grandparental help mediate the relationship between kin presence and fertility? 
494 http://www.demographic-research.org 
Gibson, M.A. and Mace, R. (2005). Helpful grandmothers in rural Ethiopia: A study of 
the effect of kin on child survival and growth. Evolution and Human Behavior 
26(6): 469–482. doi:10.1016/j.evolhumbehav.2005.03.004. 
Hadley, C. (2004). The Costs and Benefits of Kin: Kin Networks and Children’s Health 
among the Pimbwe of Tanzania. Human Nature 15(4): 377–395. doi:10.1007/s 
12110-004-1015-7. 
Hamilton, W.D. (1966). The moulding of senescence by natural selection. Journal of 
Theoretical Biology 12(1): 12–45. doi:10.1016/0022-5193(66)90184-6. 
Havanan, N., Knodel, J., and Sittitrai, W. (1992). The Impact of Family Size on Wealth 
Accumulation in Rural Thailand. Population Studies 46(1): 37–51. doi:10.1080/ 
0032472031000145996. 
Hawkes, K., O’Connell, J.F., and Blurton Jones, N.G. (1997). Hadza Women’s Time 
Allocation, Offspring Provisioning, and the Evolution of Long Postmenopausal 
Life Spans. Current Anthropology 38(4): 551–577. doi:10.1086/204646. 
Hill, K. and Hurtado, A.M. (1996). Ache Life History. Hawthorne, NY: Aldine de 
Gruyter. 
Hrdy, S.B. (2005). Evolutionary Context of Human Development: The Cooperative 
Breeding Model. In: Carter, C.S., Ahnert, L., Grossmann, K.E., Hrdy, S.B., 
Lamb, M.E., Porges, S.W., and Sachser, N. (eds.). Attachment and Bonding: A 
New Synthesis. Cambridge, MA: MIT Press. 
Ivey, P.K. (2000). Cooperative Reproduction in Ituri Forest Hunter‐Gatherers: Who 
Cares for Efe Infants? Current Anthropology 41(5): 856–866. doi:10.1086/3174 
14. 
Jamison, C.S., Cornell, L.L., Jamison, P.L., and Nakazato, H. (2002). Are all 
grandmothers equal? A review and a preliminary test of the ‘grandmother 
hypothesis’ in Tokugawa Japan. American Journal of Physical Anthropology 
119(1): 67–76. doi:10.1002/ajpa.10070. 
Jensen, G.D. and Suryani, L.K. (1992). The Balinese People: A Reinvestigation of 
Character. Oxford: Oxford University Press. 
Johnstone, R.A. and Cant, M.A. (2010). The evolution of menopause in cetaceans and 
humans: the role of demography. Proceedings of the Royal Society B: Biological 
Sciences 277(1701): 3765–3771. doi:10.1098/rspb.2010.0988. 
  
Demographic Research: Volume 34, Article 17 
http://www.demographic-research.org 495 
Johow, J. and Voland, E. (2012). Conditional grandmother effects on age at marriage, 
age at first birth, and completed fertility of daughters and daughters-in-law in 
historical Krummhörn. Human Nature 23(3): 341–359. doi:10.1007/s12110-012-
9147-7. 
Kaptijn, R., Thomese, F., van Tilburg, T.G., and Liefbroer, A.C. (2010). How 
Grandparents Matter: Support for the Cooperative Breeding Hypothesis in a 
Contemporary Dutch Population. Human Nature 21(4): 393–405. doi:10.1007/s 
12110-010-9098-9. 
Kemkes-Grottenthalef, A. (2005). Of Grandmothers, Grandfathers and Wicked Step-
Grandparents. Differential Impact of Paternal Grandparents on Grandoffspring 
Survival. Historical Social Research 30(3): 219–239. 
Kramer, K.L. (2005). Children’s Help and the Pace of Reproduction: Cooperative 
Breeding in Humans. Evolutionary Anthropology 14(6): 224–237. doi:10.1002/ 
evan.20082. 
Kramer, K.L. (2010). Cooperative Breeding and its Significance to the Demographic 
Success of Humans. Annual Review of Anthropology 39(1): 417–436. 
doi:10.1146/annurev.anthro.012809.105054. 
Lahdenperä, M., Lummaa, V., Helle, S., Tremblay, M., and Russell, A.F. (2004). 
Fitness benefits of prolonged post-reproductive lifespan in women. Nature 
428(6979): 178–181. doi:10.1038/nature02367. 
Leonetti, D.L., Nath, D.C., and Hemam, N.S. (2007). In-law Conflict: Women’s 
Reproductive Lives and the Roles of their Mothers and Husbands among the 
Matrilineal Khasi. Current Anthropology 48(6): 861–890. doi:10.1086/520976. 
Mathews, P. and Sear, R. (2013). Family and fertility: kin influence on the progression 
to a second birth in the british household panel study. PloS one 8(3): e56941. 
doi:10.1371/journal.pone.0056941. 
Meehan, C.L., Quinlan, R., and Malcom, C.D. (2013). Cooperative breeding and 
maternal energy expenditure among Aka foragers. American Journal of Human 
Biology 25: 42–57. doi:10.1002/ajhb.22336. 
Molyneaux, J.W. and Gertler, P.J. (2000). The Impact of Targeted Family Planning 
Programs in Indonesia. Population and Development Review 26: 61–85. 
Moya, C. and Sear, R. (2014). Intergenerational conflicts may help explain parental 
absence effects on reproductive timing: a model of age at first birth in humans. 
PeerJ 2: e512. doi:10.7717/peerj.512. 
Snopkowski & Sear: Does grandparental help mediate the relationship between kin presence and fertility? 
496 http://www.demographic-research.org 
Moya, C., Snopkowski, K., and Sear, R. (2016). What Do Men Want? Re-examining 
whether men benefit from higher fertility than is optimal for women. 
Philosophical Transactions B.  
Newson, L., Postmes, T., Lea, S.E.G., and Webley, P. (2005). Why are modern families 
small? Toward an evolutionary and cultural explanation for the demographic 
transition. Personality and Social Psychology Review 9(4): 360–375. 
doi:10.1207/s15327957pspr0904_5. 
Newson, L., Postmes, T., Lea, S.E.G., Webley, P., Richerson, P.J., and Mcelreath, R. 
(2007). Influences on communication about reproduction: the cultural evolution 
of low fertility. Evolution and Human Behavior 28(3): 199–210. doi:10.1016/ 
j.evolhumbehav.2007.01.003. 
Penn, D.J. (1999). Explaining the human demographic transition. Trends in ecology & 
evolution 14(1): 32. doi:10.1016/S0169-5347(98)01455-4. 
Rabe-Hesketh, S., Skrondal, A., and Pickles, A. (2004). Generalized multilevel 
structural equation modeling. Psychometrika 69(2): 167–190. doi:10.1007/BF02 
295939. 
Rammohan, A. and Johar, M. (2009). The Determinants of Married Women’s 
Autonomy in Indonesia. Feminist Economics 15(4): 31–55. doi:10.1080/135457 
00903153989. 
Scelza, B. (2011). The place of proximity: social support in mother-adult daughter 
relationships. Human Nature 22(1-2): 108–127. doi:10.1007/s12110-011-9112-
x. 
Sear, R. (2008). Kin and Child Survival in Rural Malawi. Human Nature 19(3): 277–
293. doi:10.1007/s12110-008-9042-4. 
Sear, R. and Coall, D. (2011). How much does family matter? Cooperative breeding 
and the demographic transition. Population and development review 37(Suppl 
1): 81–112. doi:10.1111/j.1728-4457.2011.00379.x. 
Sear, R. and Mace, R. (2008). Who keeps children alive? A review of the effects of kin 
on child survival. Evolution and Human Behavior 29(1): 1–18. doi:10.1016/j. 
evolhumbehav.2007.10.001. 
Sear, R., Mace, R., and McGregor, I.A. (2003). The effects of kin on female fertility in 
rural Gambia. Evolution and Human Behavior 24: 25–42. doi:10.1016/S1090-
5138(02)00105-8. 
Demographic Research: Volume 34, Article 17 
http://www.demographic-research.org 497 
Skinner, G.W. (2004). Grandparental effects on reproductive strategizing. Demographic 
Research 11(5): 111–148. doi:10.4054/DemRes.2004.11.5. 
Snopkowski, K. and Sear, R. (2013). Kin influences on fertility in Thailand: Effects and 
mechanisms. Evolution and Human Behavior 34(2): 130–138. doi:10.1016/j. 
evolhumbehav.2012.11.004. 
Snopkowski, K. and Sear, R. (2015). Grandparental help in Indonesia is directed 
preferentially towards needier descendants: A potential confounder when 
exploring grandparental influences on child health. Social Science & Medicine 
128: 105–114. doi:10.1016/j.socscimed.2015.01.012. 
Sosa, R., Kennell, J., Klaus, M., Robertson, S., and Urrutia, J. (1980). The effect of a 
supportive companion on perinatal problems, length of labor, and mother-infant 
interactions. The New England Journal of Medicine 303(11): 597–600. 
doi:10.1056/NEJM198009113031101. 
Strassmann, B.I. (2011). Cooperation and competition in a cliff-dwelling people. 
Proceedings of the National Academy of Sciences 108(suppl. 2): 10894–10901. 
doi:10.1073/pnas.1100306108. 
Strauss, J., Beegle, K., Sikoki, B., Dwiyanto, A., Herawati, Y., and Witoelar, F. (2004). 
The Third Wave of the Indonesia Family Life Survey (IFLS): Overview and Field 
Report. Santa Monica, CA. 
Strauss, J., Witoelar, F., Sikoki, B., and Wattie, A.M. (2009). The Fourth Wave of the 
Indonesian Family Life Survey (IFLS4): Overview and Field Report. Santa 
Monica, CA. 
Thornton, A., Freedman, R., Sun, T.-H., and Chang, M.-C. (1986). Intergenerational 
Relations and Reproductive Behavior in Taiwan. Demography 23(2): 185–197. 
doi:10.2307/2061615. 
Tsay, W.-J. and Chu, C.Y.C. (2005). The pattern of birth spacing during Taiwan’s 
demographic transition. Journal of Population Economics 18(2): 323–336. 
doi:10.1007/s00148-004-0200-7. 
Tymicki, K. (2004). Kin influence on female reproductive behavior: the evidence from 
reconstitution of the Bejsce parish registers, 18th to 20th centuries, Poland. 
American Journal of Human Biology 16(5): 508–522. doi:10.1002/ajhb.20059. 
UNICEF (2000). The State of the World’s Children. http://www.unicef.org/sowc00/ 
stat3.htm. 
Snopkowski & Sear: Does grandparental help mediate the relationship between kin presence and fertility? 
498 http://www.demographic-research.org 
UNICEF (2013). At A Glance: Indonesia. http://www.unicef.org/infobycountry/ 
indonesia_statistics.html. 
United Nations (2011). World Population Prospects, the 2010 Revision. 
http://esa.un.org/wpp/Excel-Data/fertility.htm. 
Vandell, D.L., McCartney, K., Owen, M.T., Booth, C., and Clarke-Stewart, A. (2003). 
Variations in Child Care by Grandparents during the First Three Years. Journal 
of Marriage and Family 65(2): 375–381. doi:10.1111/j.1741-3737.2003. 
00375.x. 
Waynforth, D. (2012). Grandparental investment and reproductive decisions in the 
longitudinal 1970 British cohort study. Proceedings of the Royal Society B 
279(1731): 1155–1160. doi:10.1098/rspb.2011.1424. 
